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Spisst.- The object of thir Lavertigetlos wae to 
study te effects of verlwas ditewe of sruficoe io the Tel 
imjection nogslee «at pre—contertian chegbers “pen the 
oMmpeLetian ln « gul€icylinder cogyreseton ignitien eagine. 

fer mur oeee of se@9e6. eon & series af economy 
TURNS wert ode ned indicator corde ard of foet Gincrams 
@ere teens ender cach eméitims Tue effects of tnese 
unanges ewe snbivest to show thilt iafiomses Una the re- 
sUlting Sesbustian im the sorine cyiiminr. 

mmareteb sol Aahabds. 4 eer ine tye, vortices, 
four ey lioter, four stream cycie Mill Digewl eine, 
 Sertny 6 5 dna bore est # 7 ineh etroke wer weet dusting 
the Leveettontten, ‘This mgina 1s of the camyreveion is- 
 gomprensine rotio af 1746. | 

| The swwer rea sbeorbed Dy & retar-coolad prony 

eeske beving © ort leagth of §.45 feet aud # tare werent 
of 6 sounds. The beam lop! wee seevared on & Tule syriny- 
Lest scels, fre cover avecrding capacity of tote breke 
TEeLUad tet Investigators ty james toads Beloe the rated 























mains Tending toto thw elfeuléting wanse pum) avtechad to 
(tie supine, Wut evemdanes was nat f-mowd on the puay fer 
geeesure, Tor rete of Clow uf the efraeletin, wetsr ese 


OSie 








Oe ey lreaowens 1307 | tate oH | 

" smepiiee oan 0d hy atmyt a tte 

1 me elem mune 
. ‘a 

a nny ee 

ee om ee 











as ow Eo —<_e =-_— el — , = 
~é 
a } Pg 
» 
“——_- -_ = 
S. = al? = a 
o ~ a » — 
b - - 
. a 
- => 4 
’ a a 
' , 
. 
? a 
— 
f 7 7 
i 
heeft » < 
y 
_ Ps — — , \ 
—— — - 
4 
- 
Py 





R. 


Jontrollet By © tirsttle velve apbeed of the nap Be 86 
to Geimtaim # cirewletiag weter teepergture of L7u de- 
grees Pe. oat outict. 

Tron-eonetenten tiereo-couglae, Gerutnctered by the 
Brown Instrweent Cosyemy were inete led in the esbeust 
Tbe exteaust teeperetures were belanesd to within #) ée- 
«gees 7. Of ehel other emt in adGition the load bi lance 
_— betsems the ey lingers ens crmekad By removing the sunadst 
 imeyection carte end obeervin, tue restive inteawity of 
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tee engice et 600 B.7.4., tie rated full oid seem. 
t thie Byoed the engine operetet more mmeothly then #t 
syeais, Prior te takin; eny Ohta tee angine was 

p for tlt a Lode to ellow thernei equilibria te oS 
| Teele ware sate stertiog mith thy Lower Lasde, be- 
ean rune tiny wad ellowed for the enpine to Hare up 

. yr the next Load confition befory the following run ees 
06. Outlet clreuletiny ester tecreraturs #e6 seintetned 
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Apart corer ephpgany 

‘The injeectipn etvauce devices was ust caulipreted in 
on Faun 4” $0 yotaLt ePrauctay tow injection Sy any 
‘Peeddeormiaat qemher Ot dageted) ‘det iy Dans SE 0 nertsa 








Wi eikesoet i aicliaidte decides to 


#2 degree V. sereushons ‘tha investimtion. Latricuning, — 





> fete refer aterm: « “ he TD Date 


Racial 





Mite Pe. @ 





—= i 4 —_ : ra 
<i 7 o “| aaaiined > tine eel eee al - 
i. | i. i Oo Ji. - 
_. e + 
’ a 
, a r 
> 
é 
” FF > 
a 
y a - a, 
~~ 
i 7 —— ‘s - 
Se _— e 
= 
‘ / 
‘ e 
’ ' 
tJ 
a Pp j ’ 
LJ 
| = 
ny _ 
a - 
a 
Ul 





of holes drilled ig & Strip of iren Shick wee than Bolted 
to tee glee Beusing it wes )»o86iose tv Raelwtein any ce- 
Sired sevenee ami return Co the seme eettiing 6t wiil. 
Ingiceter cewte sere tuece by ceens of the Nurewu 
of Stancerde Baleneed diephpage type of indicator. 
Thie Awiiestor (Wace #107 - Reference 1) coneseta 
 wesentieliy of the following elewente: ¢ water vobled 
pressure plemamt, attacied to uno i communication with 
ho Magia e7linder space; & Liser, conmmeted On tha und 
eporfinstitte srperetes, eonaisting of wouree of preoeure, 
™ foe weasuring pressure, and an electrical eiroutt <« 
‘S8Pr taGlesting Delsneed yressures. ; 
The prsboure slewent, Plate KELLiswes in tots dn- 
igetion imetoliwd in the relief valve casting, oommant— 
ating Oreetiy with the Gooburtion apace, A series af 
nt ‘Meter sroled bales cunuuiot Lov cylinder goeee to 
the | wide Of the Wtekl elepurees; tee otter Side of 
ayhrege 18 subjected tz 4 pressure, by carbon Sineite, 
ieee Oe ethers ni 
waver bt the mandESi8. Fhen Uwe eresdure on the eylisder 
he Ginghrege exceeds tink oo the uyger atte, the 
| se Heid sateen cmihaligt niaacite ta thas 
) Of Mie Pleuent, chowing an slectrig elreutt. 
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The timer, Plates HOV ead Hiv, 18 io series with 
tie eiectric elresit sansloned, and Cures aciptier Sreea 
im it. A Small c@oper if@ert in & Daeellte Girc Sees GOh= 
tweet with « stetienary brash mos cack eeTalivtian fer © 
brief Uxtervel, fhe «re of cdntect Le oor Seates, The 
bras is e¢justetle taervagmewt tee entire ourcia, ape ite 
Setting 14 Peed by seade of » Utgree scake SO the Outer 


The soorsinwting eetetue (7) amueiate of » sant 
to which ere comngeted toree ceyet, aus renstay fram 

* of mercury vacuus to 15 Lom. per tn. in. prverure; one, 
4 te 100 Ebb. per Mh. tae, MAO Ome, DBA Leb) Le. yur oy. toy 
”  Tespwetively, Ine wnt af Enis muatZole 1s cunmeeted 
’ a hottie emttntae LAuid corbon Eiaeiiey sat the Stam 
> to papanrs eee 4 veut, ti ea qupiretor connection — 
¢1 Lc mee samuete Valves are turtalled to 
Rlewischostnant OF bir pressure im the miatlly seb 
Meshow af cages Suitehle ts the portion of tm eyela 

y studies. 

“Til @keetrices pyeter 48 etown schomaticoiiy tn 
plate rcv ae AFF calla tn santas sich « Lew avasetanee 
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for an. peaRes ire I We emet Chan ewts tae 
wLdne 1 beer tn thw tele 


wootber clAse Ap beard A hie clrextt t6 opened. 
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Refinem@eamta in the Olroeult obreiet Gf & ver isa Sle cotaneer 
fer varring te Lat.«elty of the elic® to salt the ob= 
server, 8 ten ewltalews ty whieh eihkee the SLewr or the 
Teeeurs «leet can be ehert eircuited te aheck the 
Gweretion of the otwer. 

Tee eroemure wet 68 Tolloes: 

. With ties encive running, ent the indice ter 5 
 ghoperty connected, the timer pot set to ony devired erenk- 
perewms, / 

2. The operéter then Listened on the gies. If ; 
eens Se oo vices Se Sit soot tp Plo 
p Beard, it indteatec thet tae gresmure in toe auntfold 
Seer ene Wrtastes Paves PGE TS AP < 
whet in the pele for whieh toe timer pes ert, ant the 7 
was ivareesed in the araifold until tw elieming 
we lee St =) 
SA eal Uh tcalitha! Adiisdin BOUND. 
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‘Ds The tiser pariyhery ts eraauated tn teo depres 
snd palinte wry selected srwind tle epale to 
— plotted om sressure-veluse 
from evunty veurese wefore tap 
annie  fndinn Satitise itver taf tial Sianen,” 
Sic Uap dataaaligne fx aK aT 
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cers of tenitian aaé comlwstlan. 

4. Por cettiny solute om the suction and weheust 
sitrores, the Greseure ot whico the Gouble-clica Peded 
Uhto the olayl@ cite wae recorded. Aimes tee Meer 
travels tGreug Joo depress, ond tae eyole leetes 720 erenk 
 degress, potats o: the exhaust eet euctlee etromee ware - 
On tht seme Liner scttiois a2 omlegeus patots om tie com 
A ereseure ped Solow thet of the suchian or sahmust 
oS the cone Sight Ge, the areesure eleeewt simectt 
clued dy tor disptrege ones for eech revoisttos of 
tieer, giving @ pair of olicky for e&en Fevolution of 
Short, 2 © saund of teles the freyseney of erank- 
"t azend (im the firat ons: comtect wes ende am abtemwte 
). he ting GhapT ver Lacoeee eccuEtONNd to the 
os Of i nureas elieas, Wy wil soties prewytlp 
fm davis a: oncarrsing vom session she-.b w praneure ’ 
a to the ssetian oF eshonst point. 
he noted Lo Baferonce Z, tre tints @ tow en- 
preetlas Une fone & very cheer defiiitlon Sateen cifes- : 
EE SAD PU 28 OE FES ern ae . 
am on ond qeoensins, there is @ renae of srexwuren 
= u Us. gore  Davind Erotueney of tabeses tsbiind Das, 
1 Frejumney Wowk to wo eifeks. This fx Hee te Gaeven 
tiring, Geto petws Of Wurpdag, &, +2 wieggested in 
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Reference 3 (GACA 396), Guw tO Meal. irregelerttioe 
iu injection efvence «nele rue aycie to eros. In 
this reference, Vie Lathare eteten Uuet omelAboacage raud- 
Lage sieved 4&4 virietion of +7 Gegrees it Sfie abhyle. 
It wes rogerGed os east eceurete Tor « seen cord, 

Much af WAR DeLee taenn, to reodrd the erenwure on that 
volt ef shiem ter clicks aed beet reduced to om wocieete- 
Ry me twit thelr eriviael frequency. Tey i6 the estnod 
| eed iy Me AE. k. Laboratory in aiimy belanced Adeptrege 
fe errore sasused 96 eeeines vere tie result of 
grkhed through sevprel wontne wee of the indice ter. 
tiabas,-slus af #inwe one Gecres; sPeneurea,— 
Penge plug or minus five Ube, per ay. Me, Tae 
, Of the Baurdur tune tye, ware corerully wate test 
# celibretiag of these eases roared no ap veclebtio 
T in tha tee CREF prousore paoeT, end en oneor with 
pAntin st aagapinntel all yeeting eevtre 3a. By 
Saves Slnwe the oacperises af the cores 
et nace Oe nALrGLY om A ymLLtet Ye Nester 

Liuretion errors wes of negligible affect ae tome 
BS har wesc: 
An aerivin, at the Lietue of seedreny tm thie tne 
mee ete ver nee.7 choseo uit Loree 
the Variables under thelr cm trod, veeferring 
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to do ehie retewr them to lesd tener reedere to eeoume 
®poinat® scoufecy si Daritie Some to eTromne@ous OWels Lane, 
Thw 6)ted oF tee ptkne eee Keetered Sy «© recumtly 
overhauled end ceiliirete! techeseter, end checemd et 
fre uert interwele ty & revolution ssuntar. Cofeee "noeed 
That tue KeDwel Kvwet OF tee engine fas Pettoe eehetetned 
Pils b! O.768. of te Costa dpest. 26 erege af 10 
mS 18 BOO gives » medina aeeed error of Lee. 
The treke Lowe wer qeipteiosd ett 1/) ib. at Low 
(95 lie.) aad witoha 5/4 LO. ot Ue Bigher loede of 
ABoutT 40 lbs. Pros thle the rate toleremce ess tener 
: 7 
eonvored Dy menus Of & alght yapw tlongride & wtaad- 
walsh bed @ length af if inches, The level uf the 
Poel th the magn gage could be reed te withde 1/19 tp, 
ing * maxtoem possible error of L/L » L/ib 2 lems 
§.8eo, The peresubege acrer peuls be 155%. 
Tie tine Greer should be megilgteie. 
Trow thewe tudividuel errors th following Lieits 
fuel ratwe. 
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bifect of Varsims duses Jrilice Liemetar. Is 
the following series of cume, ell cunditione were eein- 
tained constant exee»t for tum injection noesles, ead, 
in tUe rune Lod@ested tue timdmp. Im all rune, the #1, 
or original yrecseburtian cheaber wes ased, ema Par wur- 
goeee Of comperieo: of preeeure-time cariz, © Unifore breke 
oad of 51.6 BUY. wee maimtutmed. fre original norale, 
RbrEGh b L020" crtttss wid. teden ob Sabnterd, ate aPréet 
L 16 shown on flete IX, and ite Oreke woseemy Le shown 
See ne eee Reaper ae 8-0 eas 




























thy Attoet OF Ute pases a teks sooner LA eines 
1, Piste VE, Tae acFect oe chaborkion te stowe tn 
ened #5-b, Clete 2. 
Fires 0 stufy of the letter, 10 comeriev with tue 
stautand eure, tw Toliowsur ws nated: (4) tae bayinadng 
tee claw weseure rise, oF igniticn curiod, wes se- 
. toe ond ted olan tes. 
ee tmcreesen; (bv) toe vee tuniay of the : 
bent ied, vies, or lufleosetion eetivd, wee 
duanewt by & Crane amelie of tee Beirens (4IUUALT see.) 
and tim rete af prevsure rice durluy taf wemetion wae r+ 
Sneed; (c) the Pull inievtor oeré oF tate Fim, Plete Vy 
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shows thet tarming @kton@e #021 tirourh tht ep eeteima 

étroas, giving & Very heety presstére 206 Alyn teepeees= 
ture at exhaust velve ogenleg. Tote wes slew obeerved 
in the umusuelly high exhaust terpereture ee seeacred 

by pyraneter, «xt by views. obeervetian of fleme gassing 
trvugh the exhaust velve. 

“Un tee Buthors!’ opinton, toe advance of Uke tne 
Swetlon und the increese ke tow vets af owening ma dus 
» Oro saueEs.. The tiwolyel owone Delog 4 marely 

wr, Brouynt aoout dy Ele clgnar feneure 

) em Jnletetin areten of Mesure of Saneutian velour 
: # forminned » bigher inttinl progmirs im be ayeten 
re the start af tos wort stroke, smi so ceducad the 
ton Lak OY eduelag the ssoant af comyrevebon af 
eapenetos af pipe Atoee before the injection 
a The e-cgmiery cause wae thy wor 
ad tsi at ae Tut lAPoLed we Tay mutha te : 
i PRET Hite LO the Siner scndivi stan: 
cubéivibion, eink wa sretuons by the teres 
re allt uf in the inyoctton ayston, offernl & 
total AunPkee to thw vayortaation ant #uD- 
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(Tn the Leflecmation peries, the oyremew ta thekng 
noted was due to tne aeamaiar! advance mest toned 
adorn, The deerecsed stops oF thy yrs vaure Shed 88 dus 








however, to (el « elorer “Sirelh® oeeetse of aneved 
sixture, amd (3) tee slower rete of ofeieeten of the 
fuel. in thie aOeeie, the Jleoeter of Me eolié fet 
te indurTiciowt ta orsvlae pwrweretian, and Gr tye of 
the vrecoetaustion Guenber voc @ot comducive ts curbslenes. 
Tow reevlt te the? Stee vos © tery rich, Lor barniag 
wairwre in the oper self of the oleeewr, curventing 
Se nosaie, ond « very Lown aixture to thd Lower «nd 
‘Marea iny Che petseye Bo ver ester. The cine, 
Shevsfors, resolves Ltself tute © very taku bop, end 
pretaslly twersseins thiskners oe Lt pevenme tly tom 
tinand efter ostivust. (Pletws E01 suf F¥Tl whee 
shetenitints this.) @r. #. 7. Jowshin mugenebed that 
de Ae Cae tO Khe Glvtriketion of fusl in the pre- 
eombdetion ermabar; cond!tioas erry purl, wlih bry over- 
yeh @iature et tur tag af tre chester, and the 
ecorsery srmbiaing ait ovteiaw the omauber, tnat « con 
able ertion Of thy [uel avid cever camk Lato 
et with surfictent sir to fore « GewDueb! Rue ete~ 
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Te the Light of theme remslte, it wis to be we 

pected thet tue theres: efflelewy would suffer, «* toe 
ovmbustlon me tekiny ploce tireage au well votive vortion 
of tie cycia, (Relermies 5): Tet mark whe Ghee ceae 8: 
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anown by the @ogyverifon of th bree economy curve with 
tiuet of the stemdart® cowdifloo¢d. 

In Plete TIV if @hoek © rum on the S606 Honea 
rit full injection e@vence. an Sttarrt ese fete to 
advenes tte bajoctias watil ao fieme epsteret tn the ox- 
Senst. Tels coulé not be Gane Stet Site full sdwsoee. 
Tae cord chewe tat combustion began «Wout tor deerene 
before top Bend center, ant thy weomntt pponeniee 
ant tempareture 414 not Giffer soprecieely fran thet ob- 
many wih very poor, brig woly Sidguthy Bytter then 
f obtained fran tis pees noes LER navel SSvRNaE. 
“Tye nest mosis tried ws aun having «a oriftoe 
of .930%, ALL other omditions wrm aeinteined 
{ae eFfeet of this nor-le on eumtowtion is shown 
‘Mate #2, 

_-& Paperkson of this offant card with the stanterd 
ows thet the timing und FRte of groseure rite during 
basal yma’: ae) stentless eae 
} IS. SPP We Be neetn poree ane 
pad the rete af sreesure rise 
perlod wae tnersasya, The eiunt 
ef the Geley ws 13.3 rans darsen, or «00875 ewcunds, 
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Tale cGeley amy Ow aleorwt eitirely charged Op to Incrested 
imjection tae Gee te the large aree of the artifice 
vlewding Sven toe injectlon peeeeqes before the and of 
the discharge stroke. Tule tf elown i Beferscse G. In 
this Suivertivntion, conducved ot Lauplay Field, tee 
 patluré S8oe preseures in the injection bystee durlag the — 
pany Wideherge Car noecles ef .020, and 277", reepectites 
Ay, for the seme puma speeds, In gemerei, the curves 
Show the pressures witn the 050" mossle Td Be Looe ‘than 

Lf thoes wlth toe .U2G" morsi«, and the Pinel pirnesure 
tp tieir yerticaler cose to Be ehout JAW) Loe. per ae. 

+ Tor the Latter cade, as Egbinat POU LDS. par BR. due 
at the .030" wosele. Wo Aannt mers evetiouie of Sonauy ing 
mr fuel wresmures Walle wx in the wicinw unter Sanentt~ 
m, bat at may be semiend far comerisoo, tust the 
SLE RS Cant ves > eee 
| “tna nope ple rate af grooware etsy during Sar emme- 
ten emplaiows ty the Ory resii wate of injection, — 
a pot tent Uber Wis Gory Poel in ths ceeaber Datore 
oa ee as ee ee 
GLetritetion af tee «srey. Ia 

on hist vei Sarg etsy Sia ak 
ee in Auch sunaur thet ter fgattlon oF tue 


irhy Sede tne sesele 4142 Kw 
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tae overrich G@ixztare out into tie cylinder t© untrte 
with the ei, there to fora « eomoustibla @iscere. Tae 
economy obtained from tiie nesaie, “hile euet Detter then 
thet obtained free the .J10° serseic, wee wet @ coed te 
thet obteined [ree the standerd nutele. 

The Saee BOoesl« wee than teated with) the Lajection 
sore efvenced. Toe emount of efvewce es oot detinitely 
maowa, ut by an erromgsiont of vis And Hales, tile peai- 
| VAGH WAS F14R4, ated wee re cated for g1l other rune of 
*sSveness injection". 

Tite etvance (Plate Fil) Orsceirt tu beylawjay vf 
inflammation perind w) to three Geproes vefere top 
oeuter,--sn odvance of bout #2 degreer (. init 
Bee.) over the bem womsly «ith abyal Liwues, OF slout 
‘9 deerses (Le Sun.) SuwENED ever tie StemthPS come 
4 dete of grevaurs rive Curler tofiemetion wea 
end ts be bout the unc, scunideriny tt» ride slobe 
nan-firiny coupreestan—wenarelan saree, Tee santos 
A SRE ewe wee Lerma ts 783 ewunte oar 
¢ ImGh As eacperet FLIE Ged fer th noreel Miyemoe. 
4 would be arowetad Frw tive affeet ownd, tne urease 
ot ve ineroved (Curvy J, Wiebe VI) owe thet sb 
mt mith ha neve aaentiony Ook enn siageely yooper 
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Tw, sowod of the en. ine vee aotlesably Louser and rougher 
then ‘or afy otter condition tested. 4 ett lee brake 
worsapower of 43.2 (GN20 77.6; DMMP LLL.A) wee reeaied, 
-Dur at Shia Loed therw wae comuiteratle anocking. fnis 
var vartialiy due to the advence af tla) #505 Inereatad 
deed, ep dueevest exchanionl ficture of tle fuel yore, 
“Wikia will be Gircusaed Later. 
Acting a tue tory, derived frou tae Ciret te 
Pellets, thet the fine «toeivetion af the .317" nosely, 
‘be plvw Pepartty of iyoltine, combined with we increase 
of ores to rive sore sendy injwetian were Onwinwtie, 
the ooeretors Gext instelind « nogale Wevin) five .wLo" 
“@insetar norkies. This (Ave a0 tnerones of stp of 
to Ye peroent over tae vrigigel soseive. The 
pesrupe-tiee pers Ly plow: on Piety §TLE, Levwmuetr aa 
& few ertel rus esth mavee( Mmjeetion enowd Lato in- 
: pees Unateetireir Bee Kooriet, el eertnees 
The ineressed lag in Sits ches Over the stumuerd 
Condition HucGmAiged, »robebiy, to Cistrimition Ley. 
The penetration of ine line eprty was actine ted to be 
(avout one-teif toa Leugth af tne preemerss tim emember, 
p ieusall pido 6 eenttisin or Agspenshansig- atextogten 
a at these Slevin fish ala 
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of camtustiflew siatere raulé be & suefeer oF the cri inéer 
eife of tm ewrey Gees, end, towrefors, inetees of the 
comtuetion pracvars tending to force tee Suroley ebes 
into th cylinder, it tem te forew it beck Ageiwet 
Th) noeGhe. The wifect of thie wed rugerded of Le- 
gortant. Mr. &. LU. H4ll (Referenes 11) etatee thet 
Levestigutivn et the fill Diesel Sartoe Compemy «mee 
‘the preeture Chi ferentiol teverea the .rectatuetlen 
ecommoer end aylinder ranges from 1/0 to lly came per 
fwlere uch. This wee (musa ly Sekdue viwwlt-cuons sores 
" a Ee prevedimrtion phembar emt syluniur. Tass peesrUrdy 
Lf proereted bein’ the sexe of tee furl me an waeellent 
etre om Sletrivution. 

L to be oofietuht aid seooth if ite overstlon. & 
as los’ uf 48.2 weske Herecyower (EEF 0.9; 
193.8) wae obteiund by aropring te injection ao 
Beck to tie OOrml position. Tals PewArEsiten we 
| tO GWUMEerhet the Lakerent injmotion eeramce 
fmerqees of Lond, os centioned olwve. 
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The various greesebertian enesSers used im thie 
iwvestigation @r *hors: in Please [1. & te het Ceeeription 
of tee follows: 

#1. Tele wwe the rrecusdartian cuesber ere vbously 
teeteiled on the engine, aod wes tedem 44 representing 
















| eutechanber and cyLiniér mee 5/16" tn Chaswter, aod wee 
@anpatart. 
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the followiny igvedtigvetion, tHe Jee" aineeter geunis 

wes usec thPoushodt, and the low? eee «) e600 were Bald ei- 

ocant as in tee grevicus section. 

2 The gpreesuro-ties cord few @¢ srenenduviics vaaber 
‘ts ehowa in #lete 7V1. 

The effect om emibtstiaGe of this seelmGustlon Cie 
ber wee to imerweto eligntly the rete of prnecure rise 
Gearing tie towition periat, om) %6 Geley tee Sepkeutog of 

CimmetlOn i.€ dvpravs (/0v75d sues). The auptas 
Sperstion me vurys racy, ond Ltr Loed cyer) lay caenedty 
Whe Vers ovretic, Moet AAT iwslty see 24 ehtowees te 
_ Peete te tent ont soweh emutans. Bs sail eebldnde 
mi suygueted by tou authors Far this wes tant the arrangre 
ee pemeenter: eis a eae), ee eG 
itinen: RIG Wm ih meme, ek Eogie Nes 
PP OAL Jet, rated yy onetime oondasioa® ybet erry 
= tae eylioder, Tie seenomy versed aisgiviy Cros 
under Tir oe igSae) somes tome. 

’ Bee Bast yrweomtuation clmerny bested (9s) Sed < 

a The offwet care of vhir chamber 
1s anova 1 A PLAS AY, Me Uta Laity Rh Bofdiaa Of 
fm ‘ eadon es Sime Se tn the Orbetnes 

peice ae 
was will ‘TAHA. Uperetion of tio quiios stmed 
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over emy Orevieae run, «®oocialiy a Lietter loads. 
The suthore’ Geeitete to advance ony Ueecry a9 ta Ene 
verformenve of tale oboe wer. It wee Coit Him t there 
must be an Optio otea for thie oriflow, tet tie mater 
@F veriablee etering Lute Wels »rwOlew seme EL eerr cube 
to detereive. The Siew of this orifice if & Cumelios af: 
of wash; tee pwreenters o¢ comtustion sveurrtey do the 

‘clu woS hence tin volume of perta to te eneed 
SEED Thy fhe cruewarey dtffercutie! Gestewole Corso 
She arifiew; ont aany others. Tale wrilouier «ite ee 
pom, Docnue if wen [ound at the S.6.C.k, Letoreterion 
st Lanclay Field, (Seforeocn 3) thet Cor tinpir tent 
idenkioe| cylinger ditecelen., std same dle 
of empturtion = coe Betmnen ayitater sat ante 
ber, thet {bts wet te tet wines Tu rope wf the 
sitet iia wie Velen 6r-wes 1 th 
pat tet inte Rimetie avers fee to mil gee 
: ) Arms He Antwetueber ovitien, smattent 
so made to reduve Sie veiselty Wy tnerassing the om 
THE Whe eormemdiehed by Fiyring 
6 aE the 1) ormemmauiition yheaber (FH) sad 
| egnverting {t from @ snarpndynd uriline te © qorerannt- 
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the greseure=-time cerd (flete EVYI1). The rate oF 
presture riee Jueria, cowDustion mus reduced. The 
economy, Mowever, om Light Lomas wee furtner iomroved. 
ID 16 baiieved that there ©44 en Kppreciatia redaction 
im friction horse ower Gue to this chenge, Deceuse there 
“Wie Qn LeprevERmt i6 economy wich wes ogre paren at 
frecedtustian chaxbet #4 ewuced « ereesi fp Lae- 
igoittes leg. For comparable rowuits, date wie 
with tie Sleimy Wi the allvencet somition. The 
offeet cord 14 shown in Plate AVIII. The See of tits — 
Grilles sks S00n as ta precticnl lp sliciuste tee pre- 
Pombustion feeture of the ancine, ead to convert tists 

| J Yinto cylinder voluss, This youd reduce the 
vai Sore Seat eh ee 



























poe 


—_= 


S Rey SOS EPverees That shic wee tie céee 
96 Ry th inerenee is Leg (tsersese to 4is- 


om cant opuay yenvbretion lec) ent the poorer 


= 


















"ne 15a be Ain spUinartond af W/E niente 
entrance orifiee. 


suber, wut, while try lose to Kinetic energy weal 
* ines, 0 Une Lone Gus fo Tower velocity sat sousmpenping 
) iu Givtriouting tow charge turouo toe cylinder “a 


7 





S aren me Ghien af srecne- 


ime ona tating 
sicich tmaieciaten, Hal's 8 bat sheds ania : 


ae 





ee es (IO Pure re eure wir 
eee tie 8 eer 
=) ae = rom ny 





_ - = 
; - (oP ee ad — 
- ad “a 
a 7 _— ; a = =~. . . -_ - 4 
- os —— — ' 
UJ . . F , ae 
7 tl” es ¥ a 
a 
-_ — ae - aa ail 
p ; . 
ie S . | 
bd | a , 
Fa a“ a 
~ ae - ©? - 
| 
oa ee aa 
P oe 
ae a = 
s 





tows Uitferenes in saerlerqanece Gey NOVO Géwd. 
sec anted for in the elicnht giemy Mw Sevigu of pre- 
comburtion ofamtbere Hor. 2, J, anf d. Timers vere 
furaiene¢ by the Dill Kiesel imylegeleueay, at were 
Sele to & woOdllbe@ SeGign. It wid been Eneuyht bet 
the oF{/imet prea tcet'an theabers on teeie my ines of 
the tyes of FL, were operating et t2o enol © tempere- 
tare gus to the com iets water Jeciwting surrpundiag tem 
km thm cylinter hasG, To incresse this teapwréture, ae 
b wer made ty reduce toe bust élesiveted te tee 
cooling weter by incressiny tie Gepth of the undepent 
On tus sida, This cau de Awe in toe UMotayrayn 
(Fiete II). Tewyer uolors on tie guriahery of tee Leber 
| of cheebers infested Unt thetr overcting temmene— 
A wore Rigoey than the «ristaal. 
Tn gimerel, bt wes fount thet soouony ees pe ther 
epee Se ate emaens Em preveietame otetayp tet 
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needle velve On ti section side of the (vel pay. Then 
ibe gugine ig thrwitivd dom, & goeeter ~neetity af 

aii ia si l@wee te Leak Duel before tiw commmycumeat OF 
@elivery, emi menve Oeliverp eecure aber Ca tie peep 
streee. Dimes the ot aetion it cmetest, tite 
Chuset Jeter tajedoiiwn th the egilooep. To olfeet tote 
eff eet, sil ereesute-tiee cards snourded were Lokmg at 
Suaters Lowi... 

flotes Zt amd ALL show toe easure-volee relotdon- 

oe MLOtted on Logaritomie courhinatio, 7 
Mobele. The slope af the camerséeion Like Le witmb bs 5d, 
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Plate Kil, tie Giegre= ¢% (the 6910" nODFls, © ore 
tute Jafeet. Ic t@i. chee tte Sloge *f the obemmbetat lin: 
La .¥ awe, © INCA OeteE 1) Ge beeeeTatere Sctrony @he- 
ere® (Leto EVIL), tee tesowretere ts hiewett et «out 
the point of emurust. 

Piste Kil smoee © sore smetticleet epcle teem weld 
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Tw oeee the 4 of tee etrome, It haw trie very Little 
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Ghree cabiesds « & fae of 1Wele wee 20be dnd. 

Por ur meet of (la try lim it bf oe 2 ryper tent 
Seek Dee aaeet valine of ter Meek Piticin the cylinder be 
o0, aiher ob spwroettete veler wall alive the 
Pree) seep cot phor the tontmetor tlh eqs! ales 
Tre quip cirferewes sould te one of oaitron kot 
Pee telteved that Uw Value weed gives DAs qeottion 
with surrlesent Tigelity fer shee arwrse, 42 ot 
Mivtions! chewk, the velue of tie talon teepere ture. 
‘Pound by cmegutetion uiiag ton Aewad fitevwestet by 
| wo, &. Overatt in hie «es ?Pue vewitotran ef 
sakes Cyiiacity Teawreturs s8tesond tn Actasl Bar 
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w values own. 
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(Plate EET Gioee Heat Ley Hie Senay perk ot One ame 
gression stra: Bott curres ep eruvicnts #0 edisce tle 
comprad fon, “i Seth show loss of emtrogy due to e20l- 
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ing tpveards the wet of tht CORR eed. Fw aks SOARt 
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soother latérestiay sorts \etian tLet Th the fect 
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Sprey moszle orifice dine hee on apyrecteble 
effect epon tee combustion in & Diewsl aapiue cylinder. 
The oytioem eles af tojection nowsle orif lew an tre 
onpine under coonigeration ws .129 in. Eeailer orifices 
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<& Peer Injection Syetes. By &. 2. Ptr oeA One 
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